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To determine which species of % & ' ( ) * ( + , -  biting midges 
carry Schmallenberg virus (SBV), we assayed midges col-
lected in the Netherlands during autumn 2011. SBV RNA 
was found in % . - ) * / ( ) & - , % . * 0 - * ' , / & - - , 1 - & - / 2 ( ) / * , and 
% . ) 3 ( * 4 / , 2 & - . The high proportion of infected midges might 
explain the rapid spread of SBV throughout Europe.
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Figure. Phylogenetic tree comparing 
Schmallenberg virus–positive ü ý þ ß    ß
  
 
spp. biting midge abdomens isolated 
in different regions in the Netherlands, 
2011, with reference sequences from 
Deblauwe et al. (  ). ü  ß  ß    þ   was used 
as an outgroup. Bootstrap values are 
indicated at the signifi cant nodes. Scale 
bar indicates nucleotide substitutions per 
site.
Table 1. Schmallenberg virus RNA in 	 
          spp. biting midges collected August–September 2011, the Netherlands 
Municipality (Province) 
Pools, no. positive/no. tested* 
	         
 
complex 	     
    	          
  	   
    ﬀ  
  	   
    ﬀ     Total
Bilthoven (Utrecht) 0/10 0 0 0 0 0/10
Midden-Drenthe (Drenthe) 0/5 0 1/39 0 0 1/44
Ermelo (Gelderland) 12/215 0/130 1/105 0/105 0/1 13/556
Total 12/230 0/130 2/144 0/105 0/1 14/610
*Tested by reverse transcription PCR. 
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Table 2. Ct values of Schmallenberg virus–positive     	 
      spp. biting midges collected August–September 2011, the Netherlands* 
Pool no. 
Pooled heads Individual abdomens 
Species identification by 
morphologic examination 
Ct value Species identification by 
DNA sequencing 
Ct value 
First test Second test First test Second test 
95-D   	   
        27.88 NA   	   
        24.59 NA
501   	   
        35.36 34.98   	   
        36.45 35.07
9-A   
   
       complex 30.44 NA    	 
   	    24.75 NA
18-C   
   
       complex 28.24 NA    	 
   	    24.95 NA
32-B   
   
       complex 21.84 NA
   	 
   	    
18.32 NA
259   
   
       complex 19.60 NA    	 
   	    18.16 NA
275   
   
       complex 20.72 NA    	 
   	    20.39 NA
276   
   
       complex 36.02 36.78    	 
   	    36.68 NA
293   
   
       complex 20.43 NA No reliable sequence 19.95 NA
294   
   
       complex 24.60 NA   
   
      sensu stricto 20.06 NA
368   
   
       complex 25.21 NA
   	 
   	    
21.80 NA
385   
   
       complex 20.67 NA    	 
   	    20.25 NA
405   
   
       complex 23.38 NA
   	 
   	    
21.64 NA
434†   
   
       complex 23.68 NA    	 
   	    23.10 NA
*Ct values determined by reverse transcription PCR. All midges were collected from cattle in the Ermelo municipality except no. 95-D, which was collected 
from sheep in the Midden-Drente municipality. Ct, cycle threshold; NA, not applicable. 
†Two abdomens from this pool were positive; Ct values for the second abdomen were 35.75 and 35.37. 
 Schmallenberg Virus in Biting Midges
       ﬀ ﬁ  ﬂ ﬃ     ! " #  $  % &  ' ( ) * ! $ + * ﬃ %  , $  -   *  !  # & +  .
)  !  / * ﬀ 0 $ # ﬀ  1 $  !  * !  - 2    -   ! " 3 4 5 6 7 8 6 9 : ; < = : > 6 ? @ = ; 6 ; A & 0 $  B  
C
 D E F  G H I J H H  K L D  M   N J O O " P  "  *   ﬀ ﬁ O D Q  D D D D O R  D F H D . Q  D S  D E F  
 ) Q T I D T  P
E       ﬀ ﬁ  ﬂ ﬃ     ! " #  $  % &   * 1 ) 0 ﬁ ﬀ  0 N / * ﬀ 0 $  $ U *  M   ﬀ    ﬁ  ! * 2
N    !  *  -  , ! J V  !   M ﬂ W   " *   ﬀ  ﬂ M   )  / * ﬀ 0 $  $ J  N * "  1 *  -  ﬁ (  ! "
 2  -  ﬁ (  B  -  I  X  2  Y    ! Z [ \ ] J ' Y ' W ﬀ  $ $ G D E  E 
D Q     ! " #  $  % &  ﬃ ( 2  & \  & ﬀ  M ﬀ  N  " $ ) *  * ! ﬁ 2    -  " 0 ﬀ * ! ﬁ  !  N * ^  .
  * 2  #  N M  1  ﬀ  - #  /  ﬀ * ! D E L   & 0 $  B  
C
 D E F T G I  J F F K  Q  M   N J O O
" P  "  *   ﬀ ﬁ O D Q  D D D D O R  D F H D . Q  D S  D E F T   ) Q T T D E  P
D D  ﬃ  M  ﬀ  ( Y \  '  ﬀ -  (
C
     ! " #  $  % &  ﬃ ( 2  & \   !  U "  ! _ &  B * .
ﬀ 0 $ $  ﬀ  * ! $ * $  -    " # ﬀ  1  ﬀ  M ﬀ  N  " $ " 0 ﬀ * ! ﬁ  !  N * ^    * 2  # )  / * ! 
 N M  1  ﬀ  - #  /  ﬀ * ! ` 0   ! $ -  ! "  & 0 $  B  
C
 D E F T G I  J  D K L  M   N J O O
" P  "  *   ﬀ ﬁ O D Q  D D D D O R  D F H D . Q  D S  D E F T   ) Q T T T Q  P
D T    / * ! *     # # ﬀ  "  V  V  !  2  [  ﬃ *   ! !  ﬀ  &  '  a  ﬀ  V &  X  - " 
\     -  X - 0    ! ﬁ 0  / * ﬀ 0 $ * $  -   *  ! # ﬀ  1 1 * " ﬁ  $ )  -  ! ﬁ * ! ﬁ    M 
b ) $  -   0 $ 2  1 N -  P Z ' 0 - * 2  * "  $  ﬃ * N   ﬀ  J '  ﬀ    N  ﬁ  ! * "   ] * ! ,   - ( 
B   Y  2  T Q Q H G D H F J D S S K E 
D S  ﬃ * R + $  ﬀ  c  /  ! "  ﬀ B  ! ,
C d
 % e - ^  - ﬃ Y  /  ! Y * R ! W &  V  * $ U * ! .
+  - Y  3 4 5 6 7 8 6 9 : ; 7 f 6 8 g ? : = 4 ;  $  N    !  *  - /  2   ﬀ  # ) - 0    ! ﬁ 0 
/ * ﬀ 0 $ * ! c 0 ﬀ  N   B   Y  2  T Q Q  G D L T J I T T  M   N J O O " P  "  *   ﬀ ﬁ O D Q  D D S L O
/ ﬀ  D L T  D S  I T T .  
& " " ﬀ  $ $ #  ﬀ 2  ﬀ ﬀ  $ N  ! "  ! 2  J & ﬀ 1 * ! Y  _  c - )  ﬀ $  ﬃ  N  ﬀ  1  !   #
c N * "  1 *  -  ﬁ (  ' ﬀ * $ * $ b ﬀ ﬁ  ! * $   *  !  ! " ﬃ *  ﬁ !  $  * 2 $  '  !  ﬀ  - B    ﬀ * !  ﬀ (
, ! $  *  0    N  ﬀ   # _  ﬁ  ! * ! ﬁ  ! h ! * /  ﬀ $ *  (  ! " Y  $   ﬀ 2 M '  !  ﬀ   %  0  ﬀ * ) U  ﬁ
S E  i \ .  T T D Y & \  - ( $   "   M  i   M  ﬀ -  ! " $ G  1  * - J  ﬀ 1 * !   - )  ﬀ $ j U 0 ﬀ  ! -
 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 109
